In 2012, Lonsdalea gen. nov. was first described with the transfer of Brenneria quercina into this novel bacterial genus [1] . At the time of writing, the genus Lonsdalea consists of only one species, Lonsdalea quercina, which is composed of four subspecies (L. quercina subsp. quercina, L. quercina subsp. britannica, L. quercina subsp. iberica and L. quercina subsp. populi) [1, 2] . L. quercina subsp. quercina (formerly Erwinia quercina) was first described in 1967 as a causal agent of drippy nut disease of oaks in California [3] . Later, in the 1990s, native oak species in Spain had symptoms of bleeding cankers in the bark and oozing from leaf buds that were also found to be caused by L. quercina subsp. quercina [4, 5] . Another two subspecies, L. quercina subsp. britannica and L. quercina subsp. iberica, which were isolated from symptomatic oak tissues, are both associated with acute oak decline in Great Britain and bark canker of species of Quercus in Spain [1] . L. quercina subsp. populi is a causal agent of bark canker of PÂeuramericana and PÂinteramericana, a serious disease reported in Hungary, China and Spain [2, 6, 7] . In China, up to 50-70 % incidence of disease has been reported in the most severely affected poplar stands from 2008 to 2010 [7] .
In the present study, strains of the four subspecies of L. quercina were examined further using average nucleotide identity (ANI) and phenotypic characterization. Sequences of these strains of subspecies of Lonsdalea quercina, as well as sequences of Brenneria nigrifluens, Brenneria salicis, Dickeya chrysanthemi and Dickeya dianthicola were used in phylogenetic analyses based on 16S rRNA gene and multilocus sequence analysis (MLSA) of housekeeping genes (gyrB, rpoB, infB and atpD; the accession numbers are given in Table S1 , available in the online Supplementary Material).
Almost complete 16S rRNA gene sequences of 14 strains of the four subspecies were compared to those of reference strains of species belonging to the genera Brenneria and Dickeya. All the sequences were downloaded from GenBank and aligned using the CLUSTAL W application in MEGA 7, and neighbour-joining, maximum parsimony and maximum likelihood trees were reconstructed using MEGA 7. A bootstrap analysis with 1000 replicates was performed to test stability on randomly chosen sets of positions [8] . Phylogenetic analysis was performed using partial sequences of gyrB, rpoB, infB and atpD genes downloaded from GenBank. Tree reconstruction was conducted on the concatenated data set, as described by Brady et al. [1] .
Pairwise comparison of 16S rRNA gene sequences (the region encompassing nucleotide positions 80-1423) revealed that the strains of four subspecies shared high sequence similarities (98.1-99.5 %). In phylogenetic analyses of16S rRNA genes, three methods yielded congruent trees. As shown in the tree based on the neighbour-joining method, the strains of four subspecies formed one large cluster with strong bootstrap support (100 %) (Fig. S1 ). This cluster is further divided into four subgroups with strong bootstrap support (83-100 %), which agrees with previously published data [1, 2] . In the MLSA phylogenetic tree based on concatenated partial sequences of the gyrB, rpoB, infB and atpD genes (Fig. S2) , the strains of four subspecies of L. quercina are clustered into four distinct branches with very strong bootstrap support (100 %), as reported previously [1, 2] .
Six strains of three subspecies (L. quercina subsp. britannica [2] , L. quercina subsp. iberica [2] and L. quercina subsp. populi [2] ) were selected for genomic sequencing with Illumina Miseq sequencing strategies, as described by Li et al. [9] . The library was constructed with 300-500 bp DNA fragmentation using the TruSeqq DNA Sample Prep Kit. Sequence assembly was performed with SOAPdenovo v2.04 (http://soap.genomics.org.cn/). The coding sequences (CDS) were predicted using Glimmer 3.02 (http://www. cbcb.umd.edu/software/glimmer/). Functional annotation of the protein sequences was performed against the nonredundant GenBank database using BLASTP. The genome size of the six strains ranged from 3.66 to 3.92 Mb and the G+C content was within the range 55.0 to 55.4 mol% ( Table 1) .
ANI is a measure of similarity between two genome sequences that can be used to replace DNA-DNA hybridization [10, 11] . A close relationship between DNA-DNA hybridization (DDH) values and ANI for pairs of strains has been demonstrated [10] . The recommended cut-off point of 70 % DDH for species delineation corresponded to 95 % ANI [10] . The ANIs of the six strains of the present study and three strains previously published from four subspecies of L. quercina were determined using OrthoANI [12] . The ANI values between the strains from different subspecies are 88.71-93.38 % (Table S2) T LMG 26265 shared higher ANI values than L. quercina subsp. populi and L. quercina subsp. britannica, and also showed a closer genetic relationship than the strains of the other two subspecies in the topology of the MLSA tree.
Fatty acid profiles were determined for 14 strains (detailed information in Table S1 ) of four subspecies of L. quercina in the present study under identical conditions. Strains were grown on tryptic soy broth agar (TSA) (Difco) at 28 C, and cells were harvested in the same growth phase (exponential phase). Analysis of the fatty acid methyl esters were carried out as described by the recommendations of the Microbial Identification System, Sherlock version 3.0 (MIDI) [13] . The major fatty acids, C 14 : 0 , C 16 : 0 , iso-C 16 : 1 and/or C 14 : 0 3-OH and C 16 : 1 !7c and/or iso-C 15 : 0 2-OH, were similar in the four subspecies. There were minor differences in the amounts of C 18 : 1 !7c, iso-C 16 : 1 and/or C 14 : 0 3-OH, and C 16 : 1 !7c and/or iso-C 15 : 0 2-OH among the four subspecies. The percentages of the major fatty acids of four subspecies are detailed in Table S3 . T . These are lower than the proposed species boundary cut-off for ANI values (95-96 %), indicating that they probably belong to two distinct species, although further phenotypic characteristics are needed to support this. The ANI values between strains of different subspecies shared 88.71-93.38 %, respectively, which were lower than the proposed species boundary ANI cut-off (95-96 %) [12] . There were several different phenotypic characteristics between the subspecies based on the data published by Brady et al. and Toth et al. [1, 2] and in the present study.
So, we consider that the three subspecies of L. quercina (L. quercina subsp. britannica, L. quercina subsp. iberica and L. quercina subsp. populi) should be elevated to the species level. We, therefore, propose the names Lonsdalea iberica sp. nov., Lonsdalea britannica sp. nov. and Lonsdalea populi sp. nov. for these reclassified taxa. LONSDALEA BRITANNICA (BRADY ET AL.
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Lonsdalea britannica (bri.tan¢ ni.ca. L. fem. adj. Britannica, Britannic, British, referring to where these strains were first isolated).
The description is based on the data of Brady et al. [1] and the present study. Cells are Gram-stain-negative short rods (0.5-0.7Â1.1-2.0 µm) occurring singly, in pairs or in groups. Motile by means of a peritrichous flagella. Facultatively anaerobic, oxidase negative, but catalase positive. Optimum temperature for growth is 28-30 C. Colonies are white to cream on tryptone soya agar, round, convex and Voges-Proskauer v + À + Acid from (API 50CH): 
